Introduction
Renal tumours are unusual findings on prenatal ultrasound, representing only 5-7% of all congenital tumours. Although they are mostly benign, the differential diagnosis is quite difficult, this fact being explained mainly by the similar imagistic presentation as a large multilocular abdominal mass [1] . In case of a congenital cystic renal mass, first diagnosis considerations include multicystic dysplastic kidney, cystic Wilms tumour, cystic partially differentiated nephroblastoma, cystic clear-cell carcinoma, or cystic renal cell carcinoma [2] .
Cystic nephroma (or multilocular cystic nephroma) is a benign renal tumour of unknown pathogenesis, probably having the origin in the metanephric blastema and is being described in the first year of life [1, 3] .
We present the case of a fetus diagnosed with cystic nephroma on 16 weeks of gestation. The renal tumour is evaluated by prenatal ultrasound, post mortem-MRI (pm-MRI) using a magnetic resonance imaging machine of 7 T magnetic field and conventional autopsy.
Case report
A 23-year-old healthy primigravida, Caucasian woman, was referred to our Prenatal Diagnosis Centre on 16 weeks and 4 days of gestation, due to a fetal abdominal mass identified during routine ultrasonography. The mother's personal history did not reveal any exposures to teratogenic drugs or infections during pregnancy. Also, her family history and blood tests were non remarkable. The chromosomal analysis of the amniotic fluid identified a female fetus with normal karyotype.
The ultrasound examination was performed using a Voluson E8-Expert ultrasound machine. The fetal biometry corresponded to 16 weeks and 6 days of gestation. Early morphology identified the fetal heart, the central nervous system, the liver, and the right kidney, having normal ultrasound appearances. The left kidney and stomach could not be seen clearly due to a well-encapsulated, multicystic, hypoechogenic mass, measuring 21/10 mm in size, having the origin in the left upper quadrant of the fetal abdomen (fig 1a) . Also, excess amniotic fluid was noted.
Due to the gestational age of the pregnancy, the in vivo MRI investigation was postponed until after 18 weeks of gestation.
However, one week after the initial visit, the patient returned with watery discharge per vagina, and was diagnosed with premature rupture of the membranes. Therefore, after informing the parents upon the fetal prognostic, with the mother consent, therapeutic interruption of the pregnancy was performed. The patient delivered a female fetus, weighting 150 g, with a crown to heel length of 19 cm, with no viability signs, a slightly enlarged abdomen, and without any other macroscopic anomalies.
Post-mortem, we performed an MRI-based morphological investigation of the fetus, using a 7 Tesla Bruker Biospec machine. The study protocol was approved by the local Ethics Committee and written informed consent was obtained before the procedures. The fetus was scanned using a Turbo Rare-High Resolution T2 -weighted based protocol, after a 24-hour setting in formaldehyde solution. The pm-MRI examination revealed a large, solitary, non-communicating, multilocular cystic mass containing clear fluid, measuring 24/19 mm, displacing the abdominal organs in the left upper quadrant. The left suprarenal gland was identified on the superior pole of the mass, strongly suggesting renal origin of the tumour. No haemorrhagic or necrotic components were identified within the specified structure (fig 1b) . In addition, left hydroureter and hydrocolpos, secondary to ectopic opening of the ureter in the vagina and partial corpus callosum agenesis were found.
The fetal autopsy report described the left kidney transformed into a mass of 15/10 mm, after setting in formaldehyde solution. Histologic examination of the mass, revealed a well-defined tumour with multiple cystic spaces separated by fibrous tissue septae. The cysts were lined with flat-to-columnar epithelial cells occasionally producing a "hobnail" appearance due to the bulging of the nucleus toward the interior of the cyst. There were no solid tissues identified within the tumour, neither mature nephrons nor malignant blastemal cells within the septae of the cystic lesion. The lesion was identified as a cystic nephroma (fig 1c, d ).
Discussions
Cystic nephroma was first described by Edmunds W in 1892 as a "cyst adenoma" [4] . It is a benign tumour, usually encountered in the first years of childhood, affecting mostly males and less common during adult life, when is frequently described in women [5] . Nowadays, cystic nephroma is described together with cystic partially differentiated nephroblastoma (CPDN) as a multilocular cystic renal tumour. Compared to cystic nephroma, CPDN has a low malignant potential and a tendency of recurrence after surgical treatment [6] .
The histological characteristic of the renal tumour discovered in our case complies with diagnosis criteria of cystic nephroma established by Powell et al in 1951 [7] .
To specifically distinguish cystic nephroma from a CPDN, Joshi et al stated that the cysts tissue of the cystic nephroma must be entirely differentiated and blastematous or embryonal elements must be absent [8] , histological characteristic accomplished in all findings of our specimen. Sometimes the Wilms tumour may presents as a multilocular cystic mass, but the lack of haemorrhage, necrosis, or a nodular structure within the cystic mass rules out this possibility in our case [9] . Exceptional, segmental multicystic dysplastic kidney with cysts isolated to a portion of the kidney may have a similar appearance to cystic nephroma, but in this particular case the cysts are not separated by renal parenchyma [5] .
To our knowledge, both CPDN and cystic nephroma have not been yet descried prenatally or in the newborn period [6] .
Prenatal ultrasound remains the preferred diagnostic method, to identify congenital tumours. However, in the case of multilocular cystic lesions, more detailed imagis- tic analysis is needed in order to provide accurate information about the origin and the possibility of invasion to adjacent organs, in order to reduce the differential diagnosis spectrum.
The post mortem examination using 7T MRI revealed reliable information about the origin and the macroscopic characteristic of this particular renal tumour, but the imagistic approach was not sufficient to establish the final diagnosis. Still, the ultrasound and pm-MRI examination obtained important details about the imagistic aspect of these rare renal entities during early second trimester and may provide a guide for future pregnancy management.
Children presenting a cystic renal tumour have a good oncologic outcome after nephrectomy, but the perinatal period is burdened by numerous complications due to the occurrence, in most cases of polyhydramnios [10] . Physiopathology of polyhydramnios in renal tumours is still unfamiliar. In our case could be explained by excessive fetal urine production and ectopic opening of the left ureter in the vagina associated with impaired gastrointestinal reabsorption due to bowel compression.
In conclusion, we described the stages of solving a difficult diagnosis of a rather rare cystic renal tumour at an early gestational age. In order to facilitate the proper patient counselling and treatment strategies, sonographers must be aware that cystic nephroma can be a finding on the prenatal ultrasound especially when a unilateral, cystic renal tumour associates excess amniotic fluid.
